We present results from three ROSAT HRI elds in the Taurus-Auriga region, pointed towards unresolved pairs of T Tauri stars detected with the Einstein IPC. With the new observations we spatially resolve these stellar pairs, with separations of 20", and detect 7 out of 8 observed stars. Five other T Tauri stars are also detected in the HRI images.
Introduction
Star-forming regions contain often many dozens of X-ray active stars (Herbig & Bell 1988) , often occurring in groups so close together that they cannot be resolved with the Einstein IPC or the ROSAT PSPC, but are still within the spatial resolution capabilities of the ROSAT HRI. In their systematic study of X-ray emission from premain-sequence (PMS) stars in Tau-Aur, using IPC data, Damiani et al. (1993a) nd that about half of the detected X-ray sources correspond to unresolved star pairs. This a ects our knowledge of the true X-ray detection frequency, and of the correlation of X-ray emission with other properties of these stars.
2. X-ray Observations and Data Analysis Our HRI images have been taken in Sept. 1992, with exposure times of 7237, 4729, and 5150 seconds, for the elds of the PMS star pairs DH/DI Tau, GI/GK Tau, and XZ/HL Tau, respectively. Each of the two former pairs is resolved in two distinct X-ray sources; in the latter pair, only XZ Tau is detected. The pair GH/V807 Tau is detected serendipitously, as an elongated X-ray source at 12.8 arcmin o -axis, indicating that both stars emit X-rays at a comparable level.
The recorded X-ray image of the pair GI/GK Tau is shown in Figure 1a . The slight overlap of the X-ray point-spread functions (PSF) of the two stars allows a good determination of the relative X-ray count rates. The discrepancy between the optical and HRI positions is always smaller than 5", within the expected range for the HRI. 
The X-ray Detection Statistics of T Tauri Stars in Taurus-Auriga
In their study of PMS stars in Tau-Aur, Damiani et al. (1993a) detect in X-rays a fraction of 'classical' T Tauri stars which may range from 40% to 57%, corresponding respectively to the cases of only one or both detected stars in each pair. Therefore, the sampling of the L x median value was not certain.
In our HRI sample, the detection fraction of PMS stars in pairs (7/8) is higher than its conservative estimate (4/8). Since these stars are not peculiar objects within their class, this suggests that in T Tauri pairs generally both stars emit X-rays at comparable level, at least when they have similar spectral types, as in our case. Therefore, the X-ray detection frequency of T Tauri stars should be higher than its conservative estimate based on low-resolution X-ray data, approaching its upper bound of 57%.
3.2 X-ray Variability Strong variability of the X-ray emission has been reported for many PMS stars (e.g. Feigelson & DeCampli 1981 , Montmerle et al. 1983 , Walter & Kuhi 1984 . In our sample, however, a Kolmogorov-Smirnov test does not detect for any X-ray source variability at more than 99% con dence level. This suggests, at least in the Tau-Aur region, a lower X-ray aring frequency for T Tauri stars than previously suggested (Gahm 1980 , Montmerle et al. 1983 ).
To study long-term variability, we have compared the ROSAT HRI data with the IPC data on the same stars. To compute (0.16-3.5 keV) X-ray luminosities we assume a single-temperature Raymond spectrum with T = 1:5 10 7 K (as derived from IPC spectra of other T Tauri stars), deriving the absorption N H from A V . The HRI and IPC data (taken from Damiani et al. 1993a ) for a given star are generally consistent within 1-2 . Therefore, if variability is present, its amplitude does not exceed factors of 2-3.
3.3 X-ray Activity and Stellar Rotation Using the derived HRI X-ray luminosities, we have studied the correlation between X-ray luminosity and (photometric) stellar rotation period P rot . This is known for four of the observed stars in pairs (DH Tau, DI Tau, GI Tau, GK Tau), and for three of the serendipitous detections (V826 Tau, V827 Tau, V830 Tau).
A plot of L x vs. P rot is shown in Figure 1b . Dots are IPC data from Damiani et al. (1993a) , triangles are (IPC and ROSAT PSPC) data from Damiani et al. (1993b) , and diamonds are the new HRI data; the empty dots indicate IPC data for unresolved pairs, now representing only a minor fraction. The solid line is the best t on the IPC data by Damiani et al. (1993a) . Clearly, the new HRI data support further the correlation already found, as well as the picture (Bouvier 1990 , Damiani et al. 1993a ) of X-ray emission in T Tauri stars arising from magnetic dynamo activity.
It can also be seen from Figure 1b that some scatter around the average correlation remains, even for stars resolved with the HRI. If not a spurious e ect, depending on the assumed X-ray spectrum, it might be due to X-ray variability, or extra X-ray emission from unknown companions.
4. Conclusions New ROSAT HRI observations in the Taurus-Auriga region have allowed to resolve for the rst time the X-ray emission arising from close (15-20 arcsecs) pairs of T Tauri stars. Our main results are:
(i) All X-ray sources associated with T Tauri stars and formerly detected with the Einstein IPC are again detected in our ROSAT HRI images. In all, we detect 12 distinct X-ray sources identi ed with T Tauri stars.
(ii) Seven out of eight stars in pairs are detected with the HRI. This suggests that previous conservative estimates underpredict the fraction of T Tauri stars with log L x 29.5-30 (ergs/sec), which should rather be close to 60%. (iii) No strong arelike X-ray variability is seen in our HRI sources. Depending on assumed X-ray source spectrum and detectors cross-calibration, long-term variations are possible, with amplitudes below factors of 2-3.
(iv) The new HRI data con rm the anticorrelation between X-ray luminosity and P rot , known from Einstein data, pointing to a magnetic origin for X-ray emission of PMS stars.
